**Abstract**

Cholinergic neurons in the laterodorsal tegmental nucleus (LDT) project to the ventral tegmental area (VTA), and changes in the activity of these neurons are thought to affect the activity of VTA dopamine (DA) neurons. We previously reported that in chronically cocaine-administered rats the activity of LDT cholinergic neurons are increased through induction of plastic changes in synaptic transmission and membrane excitability. However, it remains unclear whether acetylcholine (ACh) acts on the LDT cholinergic neurons themselves and modulates their synaptic transmission, and whether such modulatory effects, if any, are affected by chronic cocaine injection. In the present study, we addressed these issues using patch-clamp recordings in rat brain slices. Bath application of carbachol (CCh) significantly reduced the membrane input resistance and the amplitudes of evoked excitatory postsynaptic currents (eEPSCs) without affecting paired pulse ratios. These reductions were suppressed by pretreatment with scopolamine but not mecamylamine, indicating that the effects of CCh are mediated by muscarinic ACh receptors (mAChRs). Intracellular perfusion with GDPβS suppressed the CCh-induced reduction of input resistance but not eEPSC amplitudes, suggesting that the reduction of eEPSC amplitudes is not mediated by a postsynaptic G-protein signaling. Finally, the effects of CCh on eEPSC amplitudes in the LDT cholinergic neurons were not significantly different between the groups repeatedly treated with cocaine or saline. These findings suggest that ACh attenuates excitatory synaptic transmission in the LDT cholinergic neurons through mAChRs, but not through G-protein signaling, and that this effect of CCh is not affected by chronic cocaine administration.
